Photoemission spectra from the shallow 3p3/2 core levels of the surface atoms of metallic potassium exhibit the effects of a small but measurable crystal-field splitting of -38 meV. It manifests itself mainly as an apparent angle-dependent modulation of the spin-orbit splitting. This phenomenon may, in general, interfere with accurate determinations of surface-atom core-level shifts.
Photoemission has demonstrated that the perturbation of the band structure at the surface of most metals is largely confined to the outermost atomic layer. I th final analysis in addition to the bulk SO paramlk eters, the bulk and surface p3/z lifetime widths, the bu singularity index, and the surface-atom core-level shift were constrained to their average values. All other parameters remained free. With these constraints, satisfactory fits are obtained to all the data in Fig. 1 tions from the relaxation of the spacing of the lattice planes near the surface and from the readjustment of the conduction-electron charge at the surface which produces the surface dipole layer. These aspects would have to be investigated before one can conclude that the small size of the calculated shift rules out crystal-field splitting as the source of the observed shift.
These results indicate that the crystal-field splitting is so small compared with the phonon width that it cannot possibly be resolved in photoemission spectra, and, in general, will not even produce significant line broadening.
It is sufriciently large, however, to explain why a consistent set of bulk and surface SO parameters for data taken at different takeoff angles could not be found before the possibility of a crystal-field modulation was considered. The findings suggest that the surface SO splitting cannot be reliably determined without investigating its angular dependence, and that small differences between bulk and surface SO splittings in other alkali metals ' may have contributions from crystal-field splitting. Even the then puzzling finding that the W 4f 5&2 spectrum from W(100) could not be reproduced by a
